INTRODUCTION
It is widely agreed that biodiversity is important for human wellbeing and ecosystem function (Millennium Ecosystem Assessment 2005 , Naeem et al. 2016 . For example, forests with more tree species grow faster in a given climate (Liang et al. 2016) . Diversity makes communities more resilient to pests and related disturbances (Cardinale et al. 2003 , Fornoff et al. 2019 ) and provides many other valuable ecosystem services, from crop pollination and flood control to medicinal plants (Díaz et al. 2006 , Justus et al. 2009 , Mace et al. 2012 . Biodiversity also has many less tangible benefits such as aesthetic appreciation of nature (Chapin et al. 2000) , the value of knowing that unique organisms are found in nature (Alexander 2000) , and the belief that biodiversity simply has an intrinsic right to exist (Piccolo et al. 2018) . Given these benefits, it is not surprising how much public interest, policy focus, research, and money biodiversity garners. Many regions host active research into how forest conservation depends on factors as diverse as local rule-making (Persha et al. 2011) , externally provided incentives (Harvey et al. 2010) , and subsistence dependence on fuelwood (Naughton-Treves et al. 2007 ). Quantifying biodiversity status in different locations is a crucial step to understand better what institutions and conditions lead to desired results.
Many proxies are used for biodiversity assessment in different settings and scales. Some measures are of minimal relevance, for instance, the amount of money spent on conservation programs; these figures are virtually the only quantitative information presented in annual reports of the U.S. Agency for International Development biodiversity conservation programs (USAID 2015) . More relevant proxies include geospatial analysis of satellite-derived forest coverage or patterns of coverage change (e.g., Ribeiro et al. 2009 , Hansen et al. 2013 . These measures also have limitations. Although biodiversity indisputably suffers when mature forests are destroyed, the presence of trees is incomplete evidence of biodiversity protection. Selective logging can cause long-term changes in forest composition (Baraloto et al. 2012) . Overhunting leads to "empty forests", with persisting consequences, not just for the missing animal species but for plants that benefit from their pollination, seed dispersal, and regulation via herbivory (Wright et al. 2007 , Terborgh et al. 2008 , Effiom et al. 2013 . Remote sensing offers some help in this realm. Selective logging is detectable in increasingly available high-resolution imagery (Asner et al. 2005) , and certain spectral signals are correlated with the diversity of forest canopies (Carlson et al. 2007 ). These methods can be combined with other geospatial data to model conservation-related variables such as extinction risk and optimal reserve configurations (Ferrier and Drielsma 2010, Pearson et al. 2014 ). However, depleted wildlife, seedling recruitment failure, plant invasions, and species-specific phenomena are so far only detectable by remote sensing in special cases, typically large species or spatially extensive changes (Pettorelli et al. 2014) . For this reason, field-based biodiversity data will continue to be important for the foreseeable future, particularly in small forest parcels and areas with heavy subsistence dependence that dominate much of the nonindustrialized world.
Field measurement of biodiversity status or change is complex and time consuming (Dornelas et al. 2013) . The gold standard https://www.ecologyandsociety.org/vol25/iss1/art7/ for biodiversity assessment is a mapped stand (for plants) or systematic observations or trapping surveys by skilled naturalists (for animals), ideally with repeated visits over seasons, years, or decades. Reliable estimation by most commonly used biodiversity metrics requires intensive sampling (Salk et al. 2013) . Plot-based surveys are expensive and need workers skilled in sampling and identifying species. This level of data is only available for a handful of sites around the world and is almost never available in research into the societal drivers of forest outcomes, especially for comparative or statistical studies examining trends among many sites. Even when there are sufficient data, the relative usefulness of different biodiversity metrics is debated Colwell 2001, Justus 2011) , so well-resourced assessments in favorable circumstances may not provide useful measurements of biodiversity. Rapid assessment protocols may partially balance speed and data quality (Jones and Eggleton 2000) . However, they rely on teams with specialized expertise to identify local plants, animals, or other taxa.
Because of these challenges, practical and relevant proxies for local biodiversity would benefit researchers, policy makers, and conservationists. Here, we explore some nonplot methods for local-scale biodiversity assessment using a combination of literature study and field data. We focus on case studies of two sites in Uganda that experience some degree of illegal wood extraction. The sites are assessed with plot-based composition metrics plus other forest observations and conversations with key informants. By combining quantitative analyses and informal observations, we find that nonplot methods are an efficient way of assessing the effects of harvesting on biodiversity. Further, we argue that these options need not place undue burdens on field researchers, their staff, or their budgets. Finally, we provide a list of alternative data collection schemes for biodiversity assessment derived from a literature review and our field experience. Although we focus primarily on biodiversity as an outcome variable for social science studies, many of the approaches we propose are clearly useful for other purposes, including evaluating restoration projects. These methods, implemented either as expert-driven or participatory community-based monitoring, can supplement ecological-and forestry-style plot-based sampling to build a more integrative understanding of forest change.
Background on the International Forestry Resources and Institutions program
We use the International Forestry Resources and Institutions (IFRI) program to examine the gap between the goals of research into local resource institutions' effects on biodiversity and what is actually possible to measure. The IFRI program was initiated by Elinor Ostrom in the early 1990s as an international collaboration to study the management of forests as commonpool resources. All participating consortia use the same protocol to gather data on communities and their forests (Wertime 2008 ). This protocol assembles information on hundreds of ecological and social variables. Ecological outcomes are mostly assessed using plot-based forest inventories, and in revisited sites, these surveys can, in principle, be used to track quantitative changes in forest stocking or biodiversity. Participatory rural appraisal (PRA) methods are used to collect variables on demographics, institutions, forest products, and their interrelations. PRAs also yield useful information about forest changes, although it is not always integrated well with forest plot data.
The IFRI manual makes clear that understanding the effects of community forestry on biodiversity is a central goal of the research program: "Researchers seek an empirically based consensus about the principal causes of deforestation and loss of biodiversity" (Wertime 2008:I-4) . The manual also states that biodiversity outcomes are a primary goal of forest sampling.
The purpose of the Forest Plot Form (Form P) is to record the names, extent of cover, and sizes of plant species within each forest. The information collected in each plot will be aggregated to describe the forest as a whole. Importance values of tree species based on density, frequency, and dominance, as well as diversity indices, may be readily calculated from these data. Biodiversity, size class structure, and abundance of plants ranked as priority species by local user groups may also be calculated. (Wertime 2008:I-5) .
Previous research has shown that such methods are inadequate to track changes in plant communities in even moderately diverse tropical forests (Dornelas et al. 2013) , particularly when stands are spatially heterogeneous (Salk et al. 2013) . Further, many biodiversity metrics are confounded by factors such as variable stem density (Gotelli and Colwell 2001) and unclear definitions (Justus 2011) . Social scientists regularly seek to use IFRI plot data to generate biodiversity response variables in social-ecological studies that examine institutional or other predictors of forest management success across many sites (e.g., Persha et al. 2011 ). Although we are critical of the IFRI approach to biodiversity assessment, we do not see these problems as unique to IFRI. We chose this focus simply because IFRI maintains the world's largest database of community-managed forest outcomes, and we have previously used it extensively.
METHODS

Case study sites
Our study is based on PRA data collected in 2013 at the Mpanga and Nyabyeya IFRI sites in Uganda and forest plot data from those sites from the 1990s to the 2010s. The IFRI protocol gives full details of site data collection (Wertime 2008) . For our purposes, the most important data were information on local livelihoods and forest condition. Livelihood data and most site information described in the following two paragraphs were collected through participatory rural appraisals and informal conversations with key stakeholders, particularly community members and forestry officials or guards.
The Mpanga site is centered on the Mpanga Central Forest Reserve (0.21° N, 32.29° E), located on the Masaka highway approximately 30 km southwest of Kampala City. This 453-ha tropical high forest is managed by Uganda's National Forestry Authority (NFA). The site encompasses two neighboring villages whose residents rely heavily on the forest for fuelwood and to a lesser extent for hunting and collection of plants used as food and medicine. Drum making is an important source of income for men in these communities, although it relies on illegally harvested wood. The historically most sought-after tree species for drum making in this site were reported as Polyscias fulva (Araliaceae), Maesopsis eminii (Rhamnaceae), and Antiaris toxicaria (Moraceae). Wood from these trees reputedly produces good sound quality in drums. There is a ready local market for drums; Ecology and Society 25(1): 7 https://www.ecologyandsociety.org/vol25/iss1/art7/ they are sold directly to tourists in stalls along the nearby Kampala-Masaka highway. Because these drums are made from a single piece of hollowed out wood, they can only be made from large-diameter tree trunks, placing substantial pressure on the forest. The bulk of the data reported below comes from a site visit in July 2013, with additional data from visits in 2004, 2000, and 1994 .
The Nyabyeya site encompasses Rwensama Central Forest Reserve (1.665° N, 31.525° E), a 135-ha tropical high forest separated by approximately 500 m from the much larger Budongo Central Forest Reserve. This remote site in northwestern Uganda is an approximately 1.5-h drive from Masindi, the nearest market town. As recently as the 2006 study visit, this site included another forest area that has since been entirely converted to agriculture. Rwensama Central Forest Reserve is managed by Nyabyeya Forestry College as a research and training forest on behalf of the NFA. This forest is crucial to local households for firewood and is also a source of illegally harvested timber. The key data from this site were collected during a visit in August 2013, with additional forest data from a visit in 2006.
Forest data collection
Quantitative forest data were collected using the IFRI forest plot protocol (Wertime 2008) , which uses circular plots with 10 m radius (thus covering 0.0314 ha each). Within each plot, all trees ≥ 10 cm diameter at breast height are measured and identified to species by expert foresters. For our study, all site visits consisted of 30 plots for a total survey area of 0.942 ha. Plots were centered on points randomly preselected from within the boundaries of the forest with the help of geographical information systems software; all locations within each forest had an equal probability of selection. Plot points were located in the field with the aid of handheld geographical positioning system devices.
Supplemental observations of the forest were made mostly while carrying out plot-based work, especially when walking between plots. Field workers noted different types of evidence of harvesting and, in some cases, documented them with photographs. Additional information on these activities came from discussions with local forest officials and community members.
Analytical methods
To illustrate the detection of forest changes, we used the IFRI forest plot data to calculate changes in basal area (BA) and species richness in the two study forests since the first site visit. Basal area was calculated in units of m²/ha by dividing the cross-sectional area of all surveyed trees (computed as BA = Σ i π(d i /2)², where d i are the diameters at breast height of each surveyed tree) by the area of a plot. Stand-level basal area values were computed by averaging across all plots from a visit. Variances among plots were used to compute 95% confidence intervals for basal area. We used a rarefaction-based method to calculate the expected number of tree species encountered in a random sample of 50 tree stems. For each site-visit combination, 10,000 samples of 50 randomly selected stems each were used to generate a distribution of expected number of species from which we computed the median and 95% confidence intervals of rarefied species richness. These distributions were also used to calculate probabilities of observing changes in species richness estimates between different site visit pairs resulting from chance. This metric was computed as the proportion of 50 stem subsamples in year 1 having more species than the corresponding sample in year 2, and so forth for all pairs of years (see site descriptions for visit years). For the Mpanga site, we also looked at population and BA changes for the key drummaking species. Statistical differences in BA among site visits were assessed using t-tests, Mann-Whitney-Wilcoxon tests, or ANOVAs, depending on the number of visits and whether parametric assumptions were met. All analyses were implemented in R version 3.0.2 (R Core Team 2014).
RESULTS
Mpanga
In Mpanga Forest, no clear trend was seen across the four visits for either stand BA density or species richness (Fig. 1A,B ). Both attributes showed similar trends, peaking during the 2004 visit. However, all statistical tests of differences among visits fell far short of typical standards of significance for both BA (ANOVA: P = 0.72, F 1,118 = 0.1291) and rarefied tree diversity (randomizations: P > 0.05). Ecology and Society 25(1): 7 https://www.ecologyandsociety.org/vol25/iss1/art7/ The Mpanga Forest guards reported that the preferred drummaking species have been largely eliminated from the forest, so drum makers seek whatever species they can find of sufficient size ( Fig. 2A) . The drums made from this wood (Fig. 2B) are sold along the nearby highway (Fig. 2C,D) . Because the historical drum-making species were encountered only very rarely in forest plots, no discernible pattern, let alone a statistically significant trend, was observed (Fig. 1C,D) . However, during plot fieldwork in 2013, we frequently saw large freshly cut stumps throughout the forest ( Fig. 2A) , consistent with ongoing harvest. By stepping down the ladder of species desirability, most drums now produced in the area are purely decorative and make little resonant sound when struck, but these are still readily purchased from roadside stalls by tourists. Local villagers have the legal right to collect fallen dead wood for domestic fuel use, but not to harvest live trees, especially large ones. However, these residents report substantial conflict between communities and the forest guards, even for legal firewood harvesting. 
Rwensama
In Rwensama Forest, BA showed a clear decreasing trend between the two site visits (Wilcoxon test: P = 0.0012; Fig. 3A ). Expansion of agricultural plots into forest edges was so extensive that although plot locations were randomized within the 2006 extent of the forest, by 2013, four of these plots fell in areas planted with crops. Species richness showed no discernible trend (P > 0.05). Illegal felling was readily apparent throughout the forest. The forest survey team found numerous large stumps (Fig. 4A ) in addition to very large trees in the process of being felled with simple hand tools (Fig. 4B ). The team also encountered a small group of men engaged in pit sawing who ran away upon hearing the field team approach. Pit sawing is the practice of building a pit over which a felled log is propped so that it can be sawn into boards using two-person hand saws (Fig. 4C ). One sawyer stands on top of the log, and another below the log. This practice is typically illegal due to the cutting of live trees, particularly large trees. In addition to this active pit sawing site, the team encountered several other sites of differing freshness. Fig. 3 . Trends in measures of forest structure and biodiversity from plot-based measurements in Rwensama Forest, Uganda. Mean (line) and 95% confidence intervals (grey) for basal area of all trees ≥ 10 cm diameter at breast height (A) and tree species richness in a 50 stem sample (B). Data from both visits are from measurements of 30 circular plots each covering 0.0314 ha. The change in basal area was statistically significant (Wilcoxon test, P = 0.0012), but tree diversity difference was not (simulations, P > 0.05). The basal area estimate for the final survey date in Rwensama includes some farmland that had been forest during the 2006 visit but had been cleared in the intervening time. See text for additional details.
DISCUSSION
Our findings show that plot-based sampling with statistically based randomization does not provide evidence of human-driven forest degradation except in the most extreme cases, even when these changes are apparent during casual visits to the forest. In neither of our two study sites was species-specific timber extraction discernible in calculated biodiversity trends. In one site, timber cutting was detectable in BA trends, but the clearing was so extensive that 4 of 30 plots from the first survey were outside the forest seven years later. However, in spite of the difficulty of detecting these forest changes using plot-based methods, we have shown that targeted searches or even casual observations in forests can readily detect ongoing degradation. Little extra effort was needed to witness the evidence of selective tree felling in either the Mpanga or Rwensama sites (Figs. 2 and 4) . Fortunately, plotbased methods are not the only way to assess forests. Below, we summarize some other possibilities and note examples of their application, both successes and failures. These methods are divided into two broad categories: direct in-forest observations, and surveys of forest users. Most of these methods, especially those targeting focal species at a particular site, would benefit from collaboration with local resource users and foresters familiar with local conditions and species. (A) A tree in the process of being felled. The notch cut is irregular because it is made with an axe rather than a saw. (B) A cut stump. (C) A pit-sawing site. The log to be sawn into boards is propped above the ground so that a two-person crosscut saw can be used. One sawyer stands on top of the log and the other below the log.
In agreement with other work on this topic (Nagendra and Ostrom 2011), we do not recommend eliminating plot-based sampling. Plot surveys involve traveling to a series of randomly selected plots within the forest, giving workers the opportunity to observe phenomena they might miss in a less directed visit. Uniform plot protocols facilitate comparisons among sites and enable detection of trends across large numbers of sites (Salk et al. 2014) . Widely dispersed small plots effectively capture highly localized variability that fewer large plots can miss and are particularly effective if the same plots are censused during site revisits (Salk et al. 2013) . Repeated plot-based surveys should remain a part of widely implemented long-term data collection efforts such as IFRI. To make plot-based data as useful as possible, it is helpful to report, archive, or otherwise make available the raw plot data or at least the number of stems encountered for each species. This documentation allows easier inclusion of results in meta-analyses or other comparative studies by facilitating calculation of other metrics, for instance, rarefaction computations with a different subsample size (Gotelli and Colwell 2001) .
Nonplot-based forest status indicators
Here, we provide a series of nonplot forest variables that may be useful to assess biodiversity outcomes (Table 1 ) and present some good practices for their implementation (Table 2) . These variables include direct measures of forest status and also variables that are correlates of degradation or evidence of forest-degrading activities. Collectively, we refer to these variables as forest status indicators. Although specific cost-benefit analyses are difficult to provide and depend on locally varying factors such as terrain, forest density, and the relative rarity of key species, there is little doubt that targeted surveys are more efficient than broadspectrum forest measurements. We group these variables into two categories: direct forest observations and interview-based methods.
Direct forest observations
We first focus on in-forest observations that go beyond traditional forestry plots, most of which are related to trees or other plant species. Many of these indicators are phenomena that could, in principle, be measured using plots but are too rare for plot-based sampling to capture effectively. Thus, these features may be well sampled by systematic search methods, for instance, walking predetermined transects through the forest and counting them within a fixed distance of the transect, as appropriate to local conditions and available labor. These are either positive or negative indicators, demonstrating either forest health (big, valuable, or epiphyte-laden trees, etc.) or forest degradation (stumps, hunting snares, etc.).
Disturbance-sensitive species: Some species need minimally disturbed habitats and so can be used as forest condition indicators. This idea underlies the site quality index (Swink and Wilhelm 1979) , which is essentially a diversity index giving extra weight to species specific to particular habitats (Mirazadi et al. 2017) . Calculating this index requires habitat preference data for all encountered species, something that could be compiled with the help of local residents or specialists. Table 2 . Suggested practices for effective nonplot-based monitoring of forest biodiversity.
Practice Description
Structured interviews
Use directed questions such as "When did you last see a pangolin in the forest?" or "Have you seen a pangolin in the forest in the last month?" (Keane 2013) Replication
Information from a sufficient number of interviews could be used to statistically assess changes in forests over time or differences between different forests, management regimes, or governance structures Baseline data
Comparisons among sites are tricky if they differ greatly in climate, soils, or biogeographic history (Tucker 2008); change-over-time measurements make each site its own baseline, allowing easier cross-site comparisons; in the absence of repeated visits or baseline data, the memory of local residents can facilitate more robust comparisons Local involvement Local people can provide more than data; they can inform and improve study designs and questions (Danielsen et al. 2009 ) and collect field-based data following a training period, even in remote and marginalized communities (Luzar et al. 2011 , Evans et al. 2018 ) Consult ecologists Ecologists can be useful for sampling design and to understand the roles and importance of different species; there is a growing appreciation among ecologists of social science in conservation, and many are eager to participate in this kind of study Keystone species: Certain species are critical to community structure and their removal leads to big changes in other species' populations and ecosystem function (Paine 1969 , Mills et al. 1993 . As such, they should be an important focus of monitoring effort, although their identity is not always known or easy to determine (Power et al. 1996) .
Big trees: Large old trees are particularly important for many forest processes, including as reservoirs of sequestered carbon and habitat for wildlife, epiphytes, lianas, and other species (Lindenmayer et al. 2012 , Sist et al. 2014 . They are a convenient indicator over extensive areas because they are easy to observe and correlate well with total aboveground biomass (Slik et al. 2013) . Rare large trees are often missed by small plots, skewing BA data. However, what qualifies as "big" is context dependent. Maximum tree size depends heavily on species, climate, and soil, and forest survey protocols implemented over wide areas need to adjust size thresholds to regional factors (e.g., U.S. Department of Agriculture Forest Service 2008). Also, this attribute is unlikely to capture meaningful differences among young, regenerating forests.
Dead wood: Dead wood is of minimal timber value but high conservation value as habitat for a wide variety of animals and other organisms (Jonsson et al. 2005 , Jonsell et al. 2019 . Although the IFRI manual does not explicitly state whether standing dead trees should be censused, in our experience, they are not included in IFRI plot data. This is unfortunate, given their critical importance for wildlife. Also, in many places, rules or norms allow for collection only of dead wood, as in the Mpanga site. Although this restriction is meant to protect valuable live trees, such rules may negatively affect other facets of biodiversity, making monitoring of standing or fallen dead wood particularly important.
Commercially valuable trees: Some valuable tree species are logged before other species are taken (Asner et al. 2005) , for example, the species used for drum making in the Mpanga site. As such, they can be seen as a leading indicator of forest degradation. The presence of valuable tree species indicates that a forest is not being Ecology and Society 25(1): 7 https://www.ecologyandsociety.org/vol25/iss1/art7/ selectively logged for short-term profit. A notorious example is the rosewoods, trees of the genus Dalbergia found in many tropical regions (Barrett et al. 2010) . Some rare plant groups are sought after by collectors (orchids, cycads, palms, cacti, other succulents), leading to poaching, so they may be appropriate for this category.
Slow-growing trees: Slow-growing tree species are often of great importance to conservation (e.g., Kwit et al. 2004 ) and indicate that a forest has been relatively undisturbed for a long time. This category often overlaps with commercially valuable trees.
Epiphytes: A less obvious but potentially very useful indicator, especially in very wet environments, is the number of heavily epiphyte-laden trees per unit area (McCune 2000) . Vascular epiphytes are sensitive indicators of climate change (Nadkarni and Solano 2002) and land-use change (Krömer and Gradstein 2003) . Epiphytes are more abundant where forest tree restoration has taken place compared to naturally regenerated sites (Reid et al. 2016) . Epiphytes also contribute to forest structural complexity and provide habitats for a number of highly specialized animal species (Montero et al. 2010) .
Tree regeneration: Surveys for seedlings or saplings of key tree species may detect failed regeneration due to lack of dispersal, seed predators, herbivores, or pathogens, and provide early warnings of invasive species. Even if trees from the valuable and slow-growing categories are well represented in the canopy, the sustainability of the population depends critically on whether the species is reproducing (Zuidema and Boot 2002) . Conversely, patches of early successional species indicate disturbance.
Stumps:
Recently cut stumps are a direct indicator of logging and were clearly observed in both of our study sites ( Figs. 2A and 4B) . They are relatively easy to find and, if not too decayed, can be identified to species from bark, wood, sprouts, or advances in molecular methods (Finkeldey et al. 2010 ). However, stump counts integrate over different time scales depending on how quickly wood decays, something that in turn depends on climate, decomposing organisms, and wood durability.
Hunting implements: Snares, traps, or other hunting equipment may be evidence of forest degradation. However, this indicator would not be meaningful if animal populations are so depleted that nothing remains to hunt or trap. Further, the existence of hunting does not necessarily mean that the hunting is unsustainable. Hunting disproportionately affects slowreproducing animals that have an outsized role in ecological processes such as seed dispersal (Effiom et al. 2013) .
Lianas: The abundance of lianas (large woody vines) is another potential indicator of forest disturbance (Schnitzer et al. 2011) . Liana abundance is known to increase with fragmentation (Laurance et al. 2001) . Further, some liana species are disproportionately sensitive to climate change (Phillips et al. 2002 , Mohan et al. 2006 ). However, very large lianas are indicative of old forests (Clark 1996) .
Edge monitoring: Forest clearing frequently occurs at forest edges, as was noted at the Rwensama site. Ecological processes such as fire can cause amplifying feedbacks that may lead to further degradation of forest edges (Cochrane et al. 1999) , in turn reducing carbon stocks and biodiversity. These areas should be a special target for monitoring.
Interview-based methods
Interview-based methods can complement plot-based methods and may be more cost-effective for certain species or phenomena of interest. Mortensen and Jensen (2012) found a clear costeffectiveness advantage of interview-based methods of biodiversity estimation. In fact, much information about biodiversity loss is gathered via PRA interviews under the IFRI protocol, but it is not always integrated with plot-and forest-based data. The techniques described here are more like social science methods than typical ecological fieldwork and would typically take place in an interview setting. Rather than relying on potentially time-consuming direct observations of the forest, these indicators benefit from the observations of forest users as they go about their tasks in the forest. These observations may be casual (species or phenomena observed in the course of other activities) or part of users' goals for forest visits, for instance, observations of a plant they collect or animal they hunt.
Key animal species: Some keystone animal species are important for ecological processes such as seed dispersal and regulating insect populations. Many species are also sensitive to huntinginduced population depression (Effiom et al. 2013 ). These groups include carnivores, frugivores (especially primates), and large birds, which can be targeted for meat, the pet trade, or because of their perceived threat to humans or livestock (Liberg et al. 2011) .
Luxury species: Species that are highly desirable for local use or as trade items may be sensitive indicators of pressures on forests. This category overlaps somewhat with the previous category because primates and birds are frequently sold as food or pets. Sometimes, hunting is particularly acute when wildlife products are considered a luxury item (e.g., pangolins, bear gall bladders, rhino horn). This category is not limited to animals. Many plant species are poached for regional ornamental use or for the international collector market. When harvest is illegal, it may be difficult to get accurate information about these activities.
CONCLUSION
Our results show that plot-based survey methods do not always provide sensitive indications of forest resource depletion. We outline a variety of approaches supplementary to plot-based methods that are relatively simple to implement. Our observations demonstrate that certain indicators are readily observed with little additional effort while going about standard plot-based surveys. Such techniques should be considered by anyone interested in ecological outcomes of institutions and interventions and should be implemented whenever possible in collaboration with local communities.
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